Cation-π interactions in high resolution protein-RNA complex crystal structures.
In this work, we have analyzed the influence of cation-π interactions to the stability of 59 high resolution protein-RNA complex crystal structures. The total number of Lys and Arg are similar in the dataset as well as the number of their interactions. On the other hand, the aromatic chains of purines are exhibiting more cation-π interactions than pyrimidines. 35% of the total interactions in the dataset are involved in the formation of multiple cation-π interactions. The multiple cation-π interactions have been conserved more than the single interactions. The analysis of the geometry of the cation-π interactions has revealed that the average distance (d) value falls into distinct ranges corresponding to the multiple (4.28 Å) and single (5.50 Å) cation-π interactions. The G-Arg pair has the strongest interaction energy of -3.68 kcal mol(-1) among all the possible pairs of amino acids and bases. Further, we found that the cation-π interactions due to five-membered rings of A and G are stronger than that with the atoms in six-membered rings. 8.7% stabilizing residues are involved in building cation-π interactions with the nucleic bases. There are three types of structural motifs significantly over-represented in protein-RNA interfaces: beta-turn-ir, niche-4r and st-staple. Tetraloops and kink-turns are the most abundant RNA motifs in protein-RNA interfaces. Amino acids deployed in the protein-RNA interfaces are deposited in helices, sheets and coils. Arg and Lys, involved in cation-π interactions, prefer to be in the solvent exposed surface. The results from this study might be used for structure-based prediction and as scaffolds for future protein-RNA complex design.